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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the object for external-input terminals prepared in one aforementioned wiring layer 
in the wiring substrate which prepares a two-layer wiring layer in a substrate, and grows into it 
at least - with a conductor the object for glands prepared in the aforementioned wiring layer of 
another side ~ a conductor, the hole section prepared in the aforementioned substrate, and the 
resistor with which this hole section was filled up ~ having - the aforementioned object for an 
external-input terminal ~ a conductor ~ the aforementioned resistor - minding ~ the 
aforementioned object for a gland - the wiring substrate characterized by connecting with a 
conductor 

[Claim 2] The wiring substrate according to claim 1 characterized by constituting the 
aforementioned resistor from a charge of an admixture which mainly mixed the substrate 
material and the conductor while the aforementioned substrate is constituted from a ceramic or 

a glass ceramic, 

[Claim 3] The wiring substrate according to claim 2 characterized by constituting the 
aforementioned wiring substrate from a multilayer substrate which prepares an one or more- 
layer internal wiring layer in the interior, and changes. 

[Claim 4] The aforementioned hole section is a wiring substrate according to claim 1 to 3 
characterized by being the hole which has the predetermined field arbitrarily set up in the 
aforementioned substrate. 

[Claim 5] The aforementioned hole section is a wiring substrate according to claim 1 to 4 
characterized by being prepared so that the aforementioned substrate may be penetrated. 
[Claim 6] The wiring substrate according to claim 1 to 3 characterized by connecting the 
resistor with which two or more aforementioned partial holes were filled up suitably with the 
conductor pattern in which it was prepared by the internal wiring layer, or a resistor pattern 
while the aforementioned hole section was constituted from two or more partial holes prepared 
so that a position might shift to longitudinal direction inside the aforementioned substrate. 
[Claim 7] the metal base on which the aforementioned substrate is pasted up - having ~ the 
aforementioned object for a gland - while a conductor is prepared in the adhesion side of the 
aforementioned substrate - the aforementioned object for a gland - the wiring substrate 
according to claim 1 to 6 characterized by preparing a heights so that it may project to the 
aforementioned base side in a conductor 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the wiring substrate 
which is equipped with the circuit-protection function to external surge voltage, and changes. 

[0002] 

[Description of the Prior Art] There is a configuration indicated by JP,6 1-39742,3 as an 
example of this kind of wiring substrate. With this configuration, as shown in the drawing 12 
and the drawing 13 , while the conductor pattern 3 and the grand pattern 4 for external-input 
terminal 2 are prepared on a substrate 1, the gap of predetermined distance is prepared 
between these conductor patterns 3 and the grand pattern 4. And the high resistance layer 5 
beyond lOOkohm is formed in the conductor pattern 3 and the grand pattern 4, as the above- 
mentioned gap is buried. 

[0003] When external surge voltage is impressed to a conductor pattern 3 ft-om the external- 
input terminal 2 in this configuration, this external surge comes to discharge quickly to the 
grand pattern 4 through the high resistance layer 5. Thereby, the circuit element prepared on 
the substrate 1 can be protected from the above-mentioned external surge (not shown). 
[0004] 

[Problem(s) to be Solved by the Invention] However, conventionally [ above-mentioned ], with 
a configuration, if moisture, moisture, etc. adhere to the front face of the high resistance layer 
5, the resistance between a conductor pattern 3 and the grand pattern 4 will fall. In this case, 
by coating weights, such as moisture, the resistance between a conductor pattern 3 and the 
grand pattern 4 was changed, the ease of carrying out of electric discharge of an external surge 
changed and varied, and there was a possibility of saying that a reliability falls. Then, as 
shown in drawing 13 , after forming a conductor pattern 3, the grand pattern 4, and the high 
resistance layer 5 on a substrate 1, it constitutes from a configuration given [ above-mentioned 
] in an official report so that a it top may be covered with the resin for moisture proof 6. 
However, with this configuration, there was a fault ttiat the number of manufacturing processes 
increased the front face of a substrate 1 with the resin for moisture proof 6 since the wrap 
process is required. 

[0005] Moreover, with a configuration given [ above-mentioned ] in an official report, in 
forming the circuit arrangement for protection to an external surge, as shown in drawing 12 , 
the gap of predetermined distance must be separated on the top of a substrate 1, and a 
conductor pattern 3 and the grand pattern 4 must be formed in it. For this reason, the fixed 
space (area) for arranging the above-mentioned circuit arrangement for protection had to be 
secured in the top of a substrate 1, and, only in the part, the area of a substrate 1 became 
large, as a result there was also a fault that a substrate 1 large-sized-ized. 
[0006] Then, the purpose of this invention is to offer the wiring substrate which can prevent 
changing the ease of carrying out of electric discharge of an external surge, and can 
miniaturize a substrate, making it unnecessary to take the special measures against moisture 
proof. 
[0007] 



2 



[Means for Solving the Problem] according to invention of a claim 1 an external surge -- the 
object for external-input terminals - the resistor with which this external surge was filled up 
into the hole section of a substrate when impressed by the conductor -- letting it pass - the 
object for glands since it discharges to a conductor, the circuit element prepared on the 
substrate is protected from the above-mentioned external surge Since the interior of the hole 
section the resistor was prepared in the substrate in this configuration is filled up, neither 
moisture nor moisture adheres on the surface of a resistor. It is unnecessary to be able to 
prevent change of the ease of carrying out of electric discharge of an external surge, and to 
take the special measures against moisture proof moreover by this. Moreover, with the above- 
mentioned configuration, since it ends with the area (namely, area grade of a land) of a grade 
larger a little than the cross section of the hole section as a required area on the top of a 
substrate in order to arrange a resistor, a substrate can be miniaturized so much. 
[0008] invention of a claim 2 - setting - a substrate - ceramics, such as an alumina and 
nitriding aluminum, - or while constituting from a glass ceramic, the resistor consisted of a 
charge of an admixture which mainly mixed the substrate material and the conductor 
According to this configuration, it is possible to form an alumina substrate and a resistor or a 
glass ceramic substrate, and a resistor by simultaneous baking. Moreover, it is desirable to 
constitute a wiring substrate from a multilayer substrate which prepares an one or more-layer 
internal wiring layer in the interior, and changes like invention of a claim 3. Furthermore, it is 
good also as a hole which has the predetermined field arbitrarily set up in the substrate in the 
hole section like invention of a claim 4, and like invention of a claim 5, you may prepare the 
hole section so that a substrate may be penetrated. 

[0009] Moreover, in invention of a claim 6, the hole section was constituted from two or more 
partial holes prepared so that a position might shift to longitudinal direction inside a substrate, 
and it constituted so that two or more resistors with which the partial hole of these pluralities 
was filled up might be connected with the conductor pattern in which it was prepared by the 
internal wiring layer, or a resistor pattern. According to this configuration, it becomes easy to 
set up the position which forms a hole, and the degree of freedom of a design becomes high so 
much. 

[0010] In invention of a claim 7, while it had the metal base on which a substrate is pasted up 
and the grand pattern was prepared in the adhesion side of a substrate, the heights was 
prepared so that it might project to a base side to this grand pattern. According to this 
configuration, an external surge discharges from the pattern for external-input terminals to a 
grand pattern through a resistor, further, from the heights of a grand pattern, it comes to 
discharge to the metal base through an adhesives layer, and an external surge discharges much 
more quickly. 
[0011] 

[Embodiments of the Invention] 

(The 1st example) The 1st example which applied this invention to the alumina multilayer 
substrate is explained hereafter, referring to the drawing 1 or the drawing 4 . First, drawing 1 
is an enlarged vertical longitudinal sectional view of the alumina multilayer substrate 1 . As 
shown in this drawing 1 , the alumina multilayer substrate 11 is constituted in piles in four 
alumina substrates 12, 13, 14, and 15. The wiring layer 16 is formed in the top (top of the 
alumina substrate 12), it is located in the interior at each ** of four alumina substrates 12, 13, 
14, and 15, the three-layer wiring layers 17, 18, and 19 are formed in the above-mentioned 
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alumina multilayer substrate 11, and the wiring layer 20 is formed in the inferior surface of 

tongue (inferior surface of tongue of the alumina substrate 15). 

[0012] Each above-mentioned wiring layers 16-20 consist of a conductor pattern (wiring 
pattern) of a necessary configuration. Moreover, the above-mentioned conductor pattern 
consists of conductors, such as W and Mo. a drawing 1 Nakamigi edge [ here in the wiring 
layer 16 of the top of the alumina multilayer substrate 11 ] - the object for external-input 
terminals - the pattern for external-input terminals 21 is formed as a conductor The external- 
input terminal (not shown) is formed in this pattern for external-input terminals 21. moreover - 
- the drawing 1 Nakamigi edge in the wiring layer 20 of the inferior surface of tongue of the 
alumina multilayer substrate 11 - the object for glands ~ the grand pattern 22 is formed as a 
conductor 

[0013] Moreover, the beer hall 23 is perpendicularly established in the site which the pattern 
for external-input terminals 21 in the alumina multilayer substrate 11 and the grand pattern 22 
counter to the plate surface of the alumina multilayer substrate 11 as hole section. The bore 
dimension of the above-mentioned beer hall 23 is about 0.1-0.4mm in diameter. And it fills up 
with the resistor 24 of the resistance beyond lOOkohm in this beer hall 23. The both ends 
(vertical edge) of this resistor 24 are connected to the pattern for external-input terminals 21, 
and the grand pattern 22. Moreover, the above-mentioned resistor 24 consists of an alumina 
which is a substrate material, and a charge of an admixture which is a conductor and which 
mixed W, Mo, etc., for example, and is a material into which resistance tends to miss an 
external surge greatly. 

[0014] In addition, while many beer halls 25 other than the above-mentioned beer hall 23 are 
suitably established in the site which the conductor pattern of each wiring layers 16-20 in the 
alumina multilayer substrate 11 counters, it fills up with the conductor 26 in these beer halls 
25. The conductor pattern of each wiring layers 16-20 is connected by the conductor 26 of 
these masses, and the above ~ the conductor 26 consists of conductors, such as W and Mo 
[0015] On the other hand, as shown also in drawing 2 , heights 22a protrudes on the inferior 
surface of tongue of the above-mentioned grand pattern 22 towards the lower part. The 
vegetation dimension a of this heights 22a is about 15-65 micrometers. In addition, thickness 
dimension B of the grand pattern 22 (namely, conductor pattern of the wiring layers 16-20) is 
about 15 micrometers. 

[0016] Moreover, as shown in drawing 1 , the resistor layer 27 is formed in such a top of the 
alumina multilayer substrate 11 of a configuration printing and by burning. Moreover, the 
electronic parts 28, such as IC and a bare chip, are attached in the top of the alumina 
multilayer substrate 11 by soldering or the electroconductive glue. In addition, in drawing 1 , 
the sign "29" shows solder or the electroconductive glue. 

[0017] Furthermore, as the above-mentioned alumina multilayer substrate 11 carries the 
inferior surface of tongue on the metal base 30, it is being fixed to this base 30 by adhesion. 
The above-mentioned base 30 is a case for carrying out hold fixation of the alumina multilayer 
substrate 11. In this case, it fills up with the insulating adhesives 31 between the inferior 
surface of tongue of the alumina multilayer substrate 11, and the top of the base 30, and the 
thickness dimension of the layer of these adhesives 31 is about 100 micrometers. Therefore, 
the opening between the point of heights 22a of the grand pattern 22 and the top of the base 30 
is about 20-70 micrometers. 
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[0018] Next, the process which manufactures the alumina multilayer substrate 11 of the above- 
mentioned configuration is explained briefly. First, the green sheet (the thickness of one green 
sheet is about 0.1-0. 4mm) of the alumina of four sheets corresponding to four alumina 
substrates 12-15 is prepared, and beer halls 23 and 25 are formed in the position of the green 
sheet of these four sheets, then, the conductor which consists of W, Mo, etc. it is filled up 
with a paste 26 by the well-known technique (for example, screen-stencil) in the beer hall 25 of 
a green sheet Subsequently, it is filled up with the resistor paste 24 which consists of a charge 
of an admixture which mixed W, Mo, etc. with the alumina by the well-known technique (for 
example, screen-stencil) in the beer hall 23 of a green sheet. About the concrete mixture rate of 
the above-mentioned charge of an admixture, it mentions later. 

[0019] and the conductor which becomes the front face of each green sheet from W, Mo, etc. - 
- the printing pattern corresponding to the conductor pattern of the wiring layers 16-20 is 
formed by screen-stenciling a paste Then, while the green sheet of four sheets is piled up, it is 
pressurized and stuck by pressure in the status that it piled up. Then, this thing stuck by 
pressure is calcinated at the temperature of about 1600 degrees C. Thereby, the alumina 
multilayer substrate 11 which is shown in drawing 1 is manufactured. In this configuration, the 
resistor 24, the conductor 26, and the substrate 11 are constituted so that simultaneous baking 
may be carried out. 

[0020] If external surge voltage is impressed by the pattern for external-input terminals 21 of 
the alumina multilayer substrate 11 according to this example of such a configuration, this 
external surge will discharge quickly to the grand pattern 22 through the resistor 24 with which 
the beer hall 23 of the alumina multilayer substrate 11 was filled up. For this reason, the 
circuit element (for example, electronic parts 28) prepared on the alumina multilayer substrate 
11 is protected from the above-mentioned external surge. And since the alumina multilayer 
substrate 11 is filled up inside the beer hall 23 prepared [ as opposed to / the plate surface / the 
case of this example ] perpendicularly, as for a resistor 24, neither moisture nor moisture 
adheres at the front face of a resistor 24. It is unnecessary to be able to prevent change of the 
ease of carrying out of electric discharge of an external surge, and to take the special measures 
against moisture proof moreover by this. 

[0021] Moreover, with the configuration of the above-mentioned example, since the required 
minimum area which must be secured in the top of the alumina multilayer substrate 11 in order 
to arrange a resistor 24 can be managed with an area grade larger a little than the cross section 
of a beer hall 23, it can miniaturize the alumina multilayer substrate 11 so much. 
[0022] Here, the charge of an admixture which constitutes the resistor 24 of the above- 
mentioned example is explained with reference to the drawing 3 arid the drawing 4 . First, this 
invention person surveyed how the resistance after baking of the charge of an admixture which 
mixed W (tungsten) or Mo (molybdenum) which is an electric conduction component, and the 
alumina would change with mixed rates. As an example, the measurement result which 
measured resistance is shown in drawing 3 , changing the mixed rate (for example, weight 
ratio of an alumina) of the charge of an admixture of W and an alumina. This drawing 3 
showed that increased abruptly and the resistance after baking of the charge of an admixture 
became infinity (open), when the mixed rate of an alumina was carried out beyond the 
predetermined value. 

[0023] It is thought that the ground the above-mentioned resistance becomes such is for the site 
whose electric junction of electric conduction grain (grain of W) is lost to arise in the electric 
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conduction path of a resistor (charge of an admixture) if the mixed rate of an alumina becomes 
more than fixed as the mixed rate of an alumina shown in the few drawing 4 (a) and the 
drawing 4 with many mixed rates of an alumina (b). In addition, from a green sheet, the glassy 
fraction shown in above-mentioned view 4 (a) and (b) flows in at the time of baking, and is 
formed at it. And the alumina grain whose particle size of an electric insulation is about 1-3 
micrometers when it is the configuration of the drawing 4 with many mixed rates of the above- 
mentioned alumina (b), and since it is therefore secured glassy, a distance for insulation is the 
parvus very much. For this reason, when a high voltage like external surge voltage was 
impressed, dielectric breakdown is carried out easily and it was checked that an external surge 
passes a resistor (charge of an admixture). 

[0024] Moreover, according to the experiment of this invention person, at the time of 
impression of an external surge, the surge passed the resistor (charge of an admixture) and 
after transit checked that insulation was secured again. That is, it turns out that the resistor 
which consists of the above-mentioned charge of an admixture has the property desirable as 
electric discharge resistance of an external surge, and the property that resistance specifically 
tends to miss an external surge greatly. 

[0025] And in the case of the graph of drawing 3 , as a mixed rate of W and an alumina, it 
turns out that a weight ratio should just set it as the field before and behind about 50% the 
place where resistance becomes infinite abruptly. Since the relation (graph of drawing 3 ) 
between a mixed rate and resistance changes, after measuring the graph of drawing 3 here 
using the conductor and alumina which are actually used with the modality and particle size of 
a conductor, a configuration, and the particle size and the configuration of an alumina, it is 
desirable to set up the optimum mixed rate. 

[0026] Moreover, although the resistor 24 was constituted from a charge of an admixture 
which mixed the substrate material (alumina) and the conductor, it may not be restricted to 
this, other materials may be added, and a resistor may consist of an above-mentioned example. 
As an example which added other materials and constituted the resistor, the 2nd example ( 

drawing 5 ) and the 3rd example ( drawing 6 ) are shown. 

[0027] (The 2nd example) As shown in view 5 , desired resistance has been obtained by 
constituting from the 2nd example so that metallic-oxide 32a may be made to intervene as a 
conductive material between the W grain 32 which is conductive grain at the time of baking of 
a substrate. As the above-mentioned metallic oxide, there is a metallic oxide which consists of 
metals, such as La, Y, Nb, and Sc, for example. 

[0028] (The 3rd example) Again, as shown in drawing 6 , it constituted so that the metallic 
oxide which dissolves to an alumina at the elevated temperature (1600 degrees C) at the time of 
baking of a substrate might be added in the 3rd example. Even if much alumina grain 33 
intervenes between the W grain 32 in this configuration, it is possible to obtain desired 

resistance. 

[0029] In addition, in the 1st aforementioned example, although applied to the multilayer 
substrate 11 made from an alumina, it is not restricted to this and you may apply to the 
multilayer substrate made from a glass ceramic. In this configuration, it can manufacture by 
carrying out simultaneous baking of the glass ceramic multilayer substrate at about 850-900 
degrees C. And in this configuration, it is desirable to use the glass ceramic which is a 
substrate material, and the charge of an admixture which is a conductor and which mixed Ag, 
Ag / Pd, Cu, Au, etc., for example as a material which constitutes the resistor for external 
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surge electric discharge. In addition, in the above-mentioned glass ceramic multilayer 
substrate, the above Ag and Ag / Pd, Cu, Au, etc. are used as the conductor for wiring layers, 

and a conductor for beer hall restoration. 

[0030] Moreover, although it constituted from the 1st aforementioned example so that it might 
be filled up with a resistor 24 in the beer hall 23 (all) formed so that the multilayer substrate 1 1 
made from an alumina might be penetrated, you may constitute so that it may not be restricted 
to this, only the part (for example, fraction corresponding to the two-layer alumina substrates 
12 and 13) of the inside in a beer hall 23 may be filled up with a resistor and the remaining 
fraction may be filled up with a conductor. 

[0031] (The 4th example) View 7 is drawing showing the 4th example of this invention. In 
addition, the same sign is given to the same fraction as the 1st example shown in drawing 1 . 
In the 4th above-mentioned example, this invention was applied to the through hole substrate 
34. This through hole substrate 34 consists of a substrate 35 made from an alumina, and the 
wiring layers 36 and 37 prepared in the top and inferior surface of tongue of this substrate 35. 
Each above-mentioned wiring layers 36 and 37 consist of a conductor pattern (wiring pattern) 
of a predetermined configuration. Moreover, the above-mentioned conductor pattern consists 
of conductors, such as Ag, Ag / Pd, Cu, Au. 

[0032] and - the drawing 7 (a) Nakamigi edge in the wiring layer 36 on top - the object for 
external-input terminals ~ the pattern for external-input terminals 38 is formed as a conductor 
The external-input terminal (not shown) is formed in this pattern for external-input terminals 
38. moreover - the drawing 7 (a) Nakamigi edge in the wiring layer 37 at the bottom - the 

object for glands - the grand pattern 39 is formed as a conductor 

[0033] Moreover, the through hole 40 is perpendicularly formed in the site which the pattern 
for external-input terminals 38 in a substrate 35 and the grand pattern 39 counter to the plate 
surface of a substrate 35 as hole section. And it fills up with the resistor 41 of the resistance 
beyond lOOkohm in this through hole 40. The both ends (vertical edge) of this resistor 41 are 
connected to the pattern for external-input terminals 38, and the grand pattern 39. Moreover, it 
consists of an Ru system material, a LaB6 system material, a Sn02 system material, etc., for 
example, and the above-mentioned resistor 41 is a material which is a material of a general 
thick film resistor and into which resistance tends to miss an external surge greatly. In 
addition, the above-mentioned resistor 41 may consist of a charge of an admixture which 
mixed a conductor, and a resistor or glass. 

[0034] And while many through holes 42 other than the above-mentioned through hole 40 are 
suitably formed in the site which the conductor pattern of the wiring layers 36 and 37 in a 
substrate 35 counters, it fills up with the conductor 43 in these through holes 42. The 
conductor pattern of each wiring layers 36 and 37 is connected by the conductor 43 of these 
masses, and the above ~ the conductor 43 consists of conductors, such as Ag, Ag / Pd, Cu, Au 
[0035] Moreover, as shown in drawing 7 (a), when the resistor layer 27 prints and burns, it is 
prepared in such the top and inferior surface of tongue of the through hole substrate 34 of a 
configuration. Moreover, the electronic parts 28, such as IC and a bare chip, are attached in 
the top of the through hole substrate 34 by soldering or the electroconductive glue. 
Furthermore, as the above-mentioned through hole substrate 34 carries the inferior surface of 
tongue on the metal base 30, it is being fixed to this base 30 by adhesion. 
[0036] The process which manufactures the through hole substrate 34 of the above-mentioned 
configuration here is explained briefly. First, the alumina of the shape of a raw sheet is 
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calcinated and a substrate 35 is formed. In this case, it is desirable to form through holes 40 
and 42 in a substrate 35 before baking. In addition, you may form through holes 40 and 42 
after baking of a substrate 35. 

[0037] then, the conductor which consists of Ag, Ag / Pd, Cu, Au, etc. in the through hole 42 
of the above-mentioned substrate 35 - it is filled up by the technique (for example, screen- 
stencil) of common knowledge of a paste in this case, it is shown in drawing 7 (b) - as - the 
inner skin of a through hole 42, and the up-and-down opening pars marginalis - a conductor ~ 
a paste - printing - a conductor - you may constitute so that the layer of a paste may be 
formed Subsequently, it is filled up in the through hole 40 for resistor 41 restoration of a 
substrate 35 by the technique (for example, screen-stencil) of common knowledge of the 
resistor paste which consists of a material of a general thick film resistor etc. In addition, also 
in this case, as shown in drawing 7 (b), a resistor paste may be printed only at the inner skin of 
a through hole 40, and the up-and-down opening pars marginalis, and you may constitute so 
that the layer of a resistor paste may be formed. 

[0038] and the conductor which becomes the vertical side of a substrate 35 from Ag, Ag / Pd, 
Cu, Au, etc. - the printing pattern corresponding to the conductor pattern of the wiring layers 
36 and 37 is formed by screen-stenciling a paste Then, a substrate 35 is calcinated at the 
temperature of about 850 degrees C. Thereby, the through hole substrate 34 which is shown in 
drawing 7 (a) is manufactured. 

[0039] In addition, the configuration of the 4th example except having mentioned above is the 
same configuration as the configuration of the 1st example. Therefore, also in this 4th 

example, the almost same operation effect as the 1st example can be acquired. Moreover, you 
may constitute so that the heights of the same configuration as heights 22a which protruded on 
the grand pattern 22 of the 1st example may be protruded on the grand pattern 39 of the 4th 
example. 

[0040] (The 5th example) View 8 is drawing showing the 5th example of this invention. In 
addition, the same sign is given to the same fraction as the 1st example shown in drawing 1 . 
In the 5th above-mentioned example, this invention was applied to the thick-film multilayer 
substrate 44. This thick-film multilayer substrate 44 is formed in the top of the ceramic 
substrate 45 which consists of an alumina etc. by printing and calcinating the wiring layers 46 
and 47 and the insulating layer 48. 

[0041] concrete ~ first - the top of the ceramic substrate 45 - a conductor - after printing a 
paste and forming the printing pattern corresponding to the conductor pattern of the wiring 
layer 46, this printing pattern is calcinated At this time, grand pattern 46a is formed as a part 
of conductor pattern of the wiring layer 46. Then, this is calcinated, after printing the insulator 
paste which consists of glass etc. and forming an insulating layer 48 on it. this time - the beer 
hall 50 for resistor 49 restoration to an insulating layer 48, and a conductor - the beer hall 52 
for 51 restoration is formed 

[0042] next, the inside of a beer hall 52 - a conductor - the conductor with which it was 
these-filled up after filling up with a resistor paste by printing etc. in a beer hall 50, while it 
was filled up with the paste by printing etc. - a paste and a resistor paste are calcinated in this 
case, a conductor ~ after filling up with a paste - this — a conductor - you may constitute so 
that a paste may be calcinated and a resistor paste may be filled up with and calcinated after 
that moreover, a conductor after filling up with and calcinating a resistor paste previously - 
you may constitute so that a paste may be filled up with and calcinated 
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[0043] then, the top of the above-mentioned insulating layer 48 - a conductor - after printing 
a paste and forming the printing pattern corresponding to the conductor pattern of the wiring 
layer 47, this printing pattern is calcinated At this time, pattern 47a for external-input terminals 
is formed as a part of conductor pattern of the wiring layer 47. Thereby, the thick- film 
multilayer substrate 44 is manufactured, and the top of the thick-film multilayer substrate 44 
manufactured in this way - the resistor layer 27 - printing ~ and it has printed Moreover, the 
electronic parts 28, such as IC and a bare chip, are attached in the top of the thick-film 
multilayer substrate 44 by soldering or the electroconductive glue. 

[0044] In addition, the configuration of the 5th example except having mentioned above is the 
same configuration as the configuration of the 1st example. Therefore, also in this 5th 
example, the almost same operation effect as the 1st example can be acquired. Moreover, 
although it constituted so that an insulating layer 48 might be formed by performing once the 
work which prints and calcinates an insulator paste in the case of the 5th above-mentioned 
example, it may replace with this, and you may constitute by carrying out the multiple-times 
execution of the work which prints and calcinates an insulator paste so that an insulating layer 
48 may be formed. Furthermore, in the 5th example, although the two-layer wiring layers 46 
and 47 and the insulating layer 48 of one layer were formed on the ceramic substrate 45, it is 
not restricted to this, and you may constitute so that the insulating layer more than a three or 
more-layer wiring layer and two-layer may be prepared. 

[0045] (The 6th example) View 9 is drawing showing the 6th example of this invention. In 
addition, the same sign is given to the same fraction as the 1st example shown in drawing 1 . 
In the 6th above-mentioned example, in forming the hole for resistor restoration in the alumina 
multilayer substrate 11, the plurality 53, 54, 55, and 56, for example, four beer halls, was 
formed so that a position might shift to longitudinal direction inside the alumina multilayer 
substrate 11. And while it was filled up with resistors 57, 58, 59, and 60 in these four beer 
halls 53, 54, and 55 and 56, respectively, it connected by the conductor patterns 61, 62, and 
63 in which these four resistors 57, 58, 59, and 60 were formed by the internal wiring layers 
17, 18, and 19. Moreover, the upper-limit section of the resistor 57 of the most significant was 
connected to the pattern for external-input terminals 21, and the soffit section of the resistor 60 
of the least significant was connected to the grand pattern 22. 

[0046] In this configuration, four beer halls 53, 54, 55, and 56 constitute the partial hole. And 
the hole 64 for resistor restoration consists of these beer halls 53, 54, 55, and 56. In addition, 
the component of resistors 57-60 is the same material as the resistor 24 of the 1st example. 
[0047] Moreover, the configuration of the 6th example except having mentioned above is the 
same configuration as the configuration of the 1st example. Therefore, also in this 6th 
example, the almost same operation effect as the 1st example can be acquired. Especially, 
according to the 6th above-mentioned example, it becomes easy to set up the position which 
forms the hole 64 for resistor restoration in the ceramic multilayer substrate 11, and degree of 
freedom of a design can be made high so much. 

[0048] In addition, in the 6th above-mentioned example, although it constituted so that all of 
four beer halls 53-56 might be filled up with resistors 57-60, you may constitute so that it may 
not be restricted to this, at least one of four beer halls 53-56 may be filled up with a resistor 
and it may be filled up with a conductor in the remaining beer hall. The operation effect as the 
6th above-mentioned example that it is the same also in this configuration can be acquired. 
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[0049] (The 7th example) View 10 is drawing showing the 7th example of this invention. In 
addition, the same sign is given to the same fraction as the 6th example shown in drawing 9 . It 
constituted from the 7th above-mentioned example so that four resistors 57-60 with which four 
beer halls 53-56 which are two or more partial holes were filled up might be connected with 
the resistor patterns 65, 66, and 67 in which it was prepared by the internal wiring layers 17, 
18, and 19. What is necessary is just to form the above-mentioned resistor patterns 65, 66, and 
67 by the same printing technique in the process which prints the conductor pattern of the 
internal wiring layers 17, 18, and 19. In addition, the configuration of the 7th example other 
than this is the same configuration as the configuration of the 6th example. Therefore, also in 
this 7th example, the almost same operation effect as the 6th example can be acquired. 
[0050] Moreover, in the 7th above-mentioned example, although it constituted so that all of 
four beer halls 53-56 might be filled up with resistors 57-60, you may constitute so that it may 
not be restricted to this, at least one of four beer halls 53-56 may be filled up with a resistor 
and it may be filled up with a conductor in the remaining beer hall. The operation effect as the 
7th above-mentioned example that it is the same also in this configuration can be acquired. 
[0051] (Octavus example) View 11 is drawing showing the octavus example of this invention. 
In this octavus example, an insulating layer 71 is constituted for three insulating layers 68, 69, 
and 70 in piles, the pattern for external-input terminals 72 is formed in the top of the upper 
insulating layer 68, and the grand pattern 73 is formed in the inferior surface of tongue of the 
lower insulating layer 70. The insulating layer 69 of the middle of the insulating layers 68, 69, 
and 70 of the three above-mentioned layers is a dielectric layer for thickness consisting of a 
layer of the dielectric which is about 10-50 micrometers, and creafing a capacitor to other sites 
(not shown) inside an insulating layer 71. 

[0052] And beer halls 74 and 75 are established in the site which the pattern for external- input 
terminals 72 of the upper insulating layer 68 and the lower insulating layers 70 and the grand 
pattern 73 counter as a hole. Furthermore, it fills up with resistors 76 and 77 in these beer 
halls 74 and 75. The upper-limit section of the upper resistor 76 is connected to the pattern for 
external-input terminals 72, and the soffit section of the lower resistor 77 is connected to the 
grand pattern 73. The soffit section of the upper resistor 76 and the upper-limit section of the 
lower resistor 77 have countered on both sides of an insulating layer 69. 
[0053] Since the thickness of an insulating layer 56 is thin enough in the above-mentioned 
configuration, if external surge voltage is impressed to the pattern for external-input terminals 
72, this external surge voltage will discharge to the grand pattern 73 through the resistors 76 
and 77 and the insulating layer 69. In addition, the configuration of the octavus example except 
having mentioned above is the same configuration as the configuration of the 1st example. 
Therefore, also in this octavus example, the almost same operation effect as the 1st example 
can be acquired. 

[0054] In addition, in each above-mentioned example, although this invention was applied to 
the wiring substrate which consisted of the so-called thick film circuit, it may replace with this 
and you may apply to the wiring substrate and printed-circuit substrate which consisted of the 
so-called thin film circuit. 

[0055] Moreover, it is good also as nitriding aluminum in the component of the substrate 
explained in each above-mentioned example in addition to an alumina or a glass ceramic. The 
conductor material in this case can also use W and Mo. And it can consider as the material 
which enlarges resistance with constituting from a charge of an admixture which mixed W 
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which is the nitriding aluminum and the conductor which are a substrate material, and Mo, and 
is easy to miss an external surge as a low antibody with which it is filled up in a hole. 

Brief Description of the Drawings] 

IDrawing 11 The expansion vertical section side elevation of an alumina multilayer substrate 
showing the 1st example of this invention 

[Drawing 21 The partial expansion vertical section side elevation of the grand pattern 

circumference 

rPrawing 31 The graph which shows the relation between the mixed rate (weight ratio of an 
alumina) of a resistor, and resistance 

[Drawing 41 (b) is drawing in which (a) shows the charge of an admixture when there are few 
aluminas, and drawing showing the charge of an admixture when there are many aluminas. 
[Drawing 51 Drawing showing the charge of an admixture which shows the 2nd example of 
this invention 

[Drawing 61 Drawing showing the charge of an admixture which shows the 3rd example of this 
invention 

[Drawing 7] The 4th example of this invention is shown, (a) is a 1 about drawing view and (b) 
is the vertical section side elevation of the modification of the 4th example. 
I Drawing 81 The 1 about drawing view showing the 5th example of this invention 
[Drawing 91 The 1 about drawing view showing the 6th example of this invention 
[Drawing 101 The 9 about drawing view showing the 7th example of this invention 
[Drawing 111 The 1 about drawing view showing the octavus example of this invention 
[Drawing 121 The partial plan of a wiring substrate showing a configuration conventionally 
[Drawing 131 The partial vertical section side elevation of a wiring substrate 
[Description of Notations] 

An alumina multilayer substrate, and 12, 13, 14 and 15 11 An alumina substrate, A wiring 
layer and 21 16, 17, 18, 19, and 20 The pattern for external-input terminals (for external-input 
terminals conductor), 22 a heights and 23 for a grand pattern (gland conductor) and 22a A beer 
hall (hole section). In 24, a resistor and 25 electronic parts and 30 for a beer hall and 28 The 
base. In 31, insulating adhesives and 34 a substrate, and 36 and 37 for a through hole substrate 
and 35 A wiring layer, 38 a grand pattern and 40 for the pattern for external-input terminals, 
and 39 A through hole, In 41, a resistor and 42 a thick-film multilayer substrate and 45 for a 
through hole and 44 A ceramic substrate. In 46 and 47, a wiring layer and 48 a resistor and 50 
for an insulating layer and 49 A beer hall, 51a beer hall, and 53-56 for a conductor and 52 A 
beer hall (partial hole), 57-60 - a resistor, and 61-63 - a resistor pattern and 64 ~ a hole, and 
65-67 ~ in the pattern for external-input terminals, and 73, a grand pattern, and 74 and 75 
show 76 and a beer hall (hole section) and 77 show [ a resistor pattern, and 68-71 / an 
insulating layer and 72 ] a resistor 
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